Chromone based Schiff bases generated synthetically provides an easy access to the development of new precursors for the measurement of antioxidant activities where the important flavone derivative exhibits activities in lower concentration and indicates a role of structure-activity in control of antioxidant activities and prevention of damage due to free radicals generated.
INTRODUCTION
Naturally, occurring flavone derivatives are an important source of many significant biological activities, these include a verity of functions which affect the metabolism functions and other vital activities, these flavones are part of regular dietary components which have been taken up to control over various types of ailments occurring in the body.
(1) (2) (3) Fig.-1 Chromone are known to be an integral part of flavone family, and act as basic backbone structure for various derivatives, these chromone possess significant activities such as antioxidants 1 , adenosine receptor antagonists 2 , mono-amine-oxidase inhibitor 3 , protein tyrosine kinase inihibitor 4 , antimalarial 5 , anti-fungal 6 , antiviral 7 , antigiardial 8 , cytotoxic 9 , phosphoinositide-3-kinase inhibitor 10 , anti-erectiledysfunction 11 , anti-inflammatory 12 , antiplatelet 13 , HIV-inhibitory 14 , selective estrogen receptor modulator 15 , anti-tumor/anti-proliferative 16 , anti-psychotic 17 , neuroprotective. 18 With a continuous change of lifestyle and increased level of exposure to various types of pollutants, a continuous threat for the increase in the level of free radicals in the body is observed, which may lead to a number of ailments due to increased radical stress and damage to the cell. Over the years continuous efforts have been made to control the effect of free radicals generated or lower down the damage due to free radicals. Chromone molecules provide a significant framework of structure which possess important properties for the control of free radical so generated in the body. Chromone molecules tend to have control over the damage due to free radicals generated in the body by controlling generation of free radicals or quenching the free radical generated in the body or do not allow the free radical to cause oxidative damage. Various types of group which is attached to the parent ring structure of molecules tend to alter the level of activity which these molecules possess. A major factor responsible for the change in the properties is the extent up to which various active sites can get hold of free radicals and inhibit further growth or damage. Radicals so generated in the living system can be classified as Superoxide (O -2 ), hydroxyl (OH), hydroperoxyl (HO 2 ), peroxyl (ROO), alkoxyl (RO) and nitric oxide (NO -), peroxy nitrate (ONOO -), nitrogen dioxide (NO 2 ), dinitrogen trioxide(N 2 O 3 ) 2 . A continuous chain of free radical can be generated by a combination of one free radical with any molecule to neutralize themselves results in the liberation of another free radical resulting in liberation of large number of free radicals which may lead to agingrelated diseases 19, 20 , cancer, arteriosclerosis and coronary heart disease and aging. 21, 22 Flavonoid antioxidants obtained from various types of natural resources act as scavengers by rapid donation of a hydrogen atom to radicals, radical scavenging activity of flavonoid is majorly dependent on electron donation and acceptance capacity. DPPH is widely accepted free radical source and it has been used to estimate the free radical scavenging ability of flavonoids 23 and to calculate the extent up to which radical activity can be controlled a respective compound.
Scheme-1: Scavenging of DPPH• (Free Radical) by a Flavonoid (Radical Scavenger).
The electron donation ability of flavonoids can be measured by the study of bleaching action on purple colored 2,2′-diphenyl-1-picrylhydrazyl radical (DPPH) solution. The study includes scavenging action of DPPH by addition of a radical species or antioxidant that leads to the change in color behavior of DPPH solution. The change so observed is proportional to the concentration and potency of the antioxidants. A measurable decrease in the absorbance behavior indicates significant free radical scavenging activity of the compound under test. 24 
EXPERIMENTAL
An investigation carried was aimed around synthesis flavone derivatives bearing chromone nucleus by the reaction with thiosemicarbazone under catalytic conditions. The method for the synthesis has proven to be an efficient synthesis for the desired compounds in high yield, apart from basic characteristic of flavone nucleus and these molecules have the additional sites available for the interaction which may enhance the availability of -electron around the chromone nucleus. A typical reaction was carried over by the addition of respective 3-formylchromone derivative in methanol with thiosemicarbazone under anhydrous conditions using zinc perchlorate as catalyst, which resulted in the liberation of compound in quantitative yields, which were further used for carrying out investigations on radical scavenging activity.
General Procedure For Synthesis
To a stirred solution of respective 3-formylchromone (1.0eq) in dry methanol was added thiosemicarbazide (1.2eq) in the presence of Zn(ClO 4 ) 2 as a catalyst. The solution was continuously stirred at room temperature and progress was monitored using TLC. After the completion of reaction (TLC) the residual solvent was subjected to evaporation under reduced pressure to afford solid product which was triturated with diethyl ether to yield the pure product in quantitative yields. 
RESULTS AND DISCUSSION
Present investigations involving chromone nucleus were aimed around study off antioxidant behavior where the important chromone ring structure could exhibit significant results. For the study of antioxidant behavior Schiff bases involving chromone nucleus and thiosemicarbazone were synthesized under catalytic conditions using zinc perchlorate in anhydrous methanol. The major advantage of the process involves synthesis of Schiff bases in high yield with considerably high purity level which could be achieved without any further purification with chromatographic techniques. Final desired products so obtained were crystalized directly and characterized spectroscopically which indicates the synthesis of desired product with purity. The products so synthesized were further used to carry out investigations involving the study of antioxidant behavior. Purified products were dissolved directly in DMSO. After obtaining a clear stock solution various dilutions (20, 50 and 100 ppm) were prepared using stock solutions and to make the dilutions by further addition of DMSO. In order to study the antioxidant behavior of the compounds, each of the resulting solutions was mixed with DPPH solution and it was allowed to stand for 30 minutes in order to have completed quenching of free radical, the change in absorption behavior of DPPH solution was recorded with and without the addition of chromone derivatives. Upon the addition of chromone derivative solution to the DPPH it was observed that the solution show a significant change in the absorption behavior under UV radiations (UV-spectrum recorded on Shimadzu UV-1800S double beam spectrophotometer using glass cuvette) and scavenging activity of each of the compound was calculated by:
DPPH scavenged (%) = (A con -A test )/ A con * 100 Where, A con -is the absorbance of the control reaction. A test -is the absorbance in the presence of the sample.
A complete change in the absorption behavior was recorded using different concentrations of chromone derivative solution which have shown some of significant and encouraging results, a change in the absorption behavior and effect on radical scavenging activity is given in Fig.-2 and Table- 1. To further establish the role of chromone derivative towards the antioxidant behavior results so obtained were compared with a standard solution of ascorbic acid which is known to possess antioxidant properties. A comparative analysis of chromone derivation solution and ascorbic acid solution indicates a similar type of change in the absorption pattern of DPPH which suggests that these chromone derivatives participate actively in the radical scavenging activities which could be established by the change in change in the absorption behavior. A detailed investigation indicated that a significant radical scavenging can be observed with chromone derivatives at a concentration of 50 ppm, however a further increase in the concentration of solution does not result in significant change in the absorption behavior which is an indicator that these derivatives are significantly active in their lower concentrations where a significant radical scavenging activity can be obtained.
CONCLUSION
Present investigations provide access to understand the role of chromone derivatives in the scavenging activities of free radical using Schiff bases derived from chromone nucleus. The presence of various types of substituents effect the scavenging activities indicating the role of electron-donating and electronwithdrawing groups where it is observed that groups with higher electronegativity show good scavenging activity. These products could be easily synthesized by simple synthetic methodologies and could provide lead molecules for further investigations in order to study the role of flavone derivatives at molecular level. 
